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SINCE the last issue of THE TECHNIC a changehas been made in the editorial staff, Mr. Ir-
ving J. Cox being elected Athletic Editor to
succeed Mr. F. R. Fishback, resigned. Mr.
Cox takes a lively interest in all our athletic
sports, is well qualified for the position and will
no doubt prove an efficient member of the staff.
JeJkot
THAT the Scientific Society is not receivingthe support it deserves is too plainly evi-
dent. The smill attendance at the October
meetings was discouraging to the officers of the
the society, and it is now their intention to change
somewhat the nature of the meetings, hoping
thereby to awaken the students' interest in the
society. It is proposed to devote the hour, or a
portion of it, to debate, thus giving the students
an opportunity to cultivate that concentration of
thought and readiness of speech so necessary to
the engineer of today. The plan is a good one.
It should meet with favor, and we hope the stu-
dent will do his share towards making it succeed.
One should take as a compliment the invitation
to present a paper before the society, and like-
wise the invitation to take part in the debate.
The study necessary in order to prepare a paper,
or to prepare for debate, gives a training of great
value to the student.
THE Board of Managers held their regularmeeting on October 12th. Business trans-
acted of particular interest to the students was
the election of the following gentlemen to mem-
bership on the Board: the Hon. Geo. M. Crain,
Mr. Sam'l S. Early, an alumnus of the Class of
'85, and Mr. W. S. Roney, Auditor of the Van-
dalia Line.
J1.0.0
THAT the foot ball team has thus far failed towin a victory is not because the players lack
courage or the determination to win. One has
but to watch the students among the spectators
at any of the games on our own campus to see
why it so hard for the team to play a winning
game. The players receive very little encourage-
ment from the side lines. Among the spectators
are men who appear ever ready to criticise the
plays and players, who seldom encourage the
team by cheers, unless some sensational run is
made that could scarcely fail to call forth ap-
plause from a stoic. Is this the way to support
your team? If you cannot play, you can at least
give exercise to your lungs without endangering
them by encouraging the players and helping
them on to victory with your cheering. Let us
have more of it.
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N the Chicago Record-Herald of Oct. 10th is
I published a signed statement by our president
which gives his opinion of the custom of college
hazing and rushes.
"With reference to the attitude of the authorities of
Rose Polytechnic Institute towards college rushes and
hazing, I will say that as these terms are ordinarily
understood and interpreted, the faculty is certainly op-
posed to them. Anything which tends to demoralize the
student body and interfere with the successful pursuing
of the work in the institute is of course considered objec-
tionable.
That the effect of rushes where gentlemanly behavior
instincts seem, for the time being, to have lost their
meaning, can only be demoralizing to the students, can-
not be questioned. That class spirit will continue in in-
stitutions is not to be doubted, and that if shorn of every-
thing objectionable in the behavior of the classes toward
one another or tending to interfere with the work of the
students, is desirable rather than otherwise, we believe.
In our attitude then, we discourage everything which
might tend toward ruffianism or toward a rivalry which
could have anything but salutary effects on the work of
the institute. A certain amount of relaxation students
need, and that during the period of adolescence vitality
of students is strong and seeks an outlet of some kind is
also well recognized. The desire of the faculty, then, is
to turn these in the proper course, to encourage athletic
exercises, interclass matches of various kinds and such
amusements as may bring out a good natured rivalry be-
tween classes and through competition stimulate effort in
the best directions. To this end all rushes of miscellan-
eous character, as such, are prohibited in the institute.
At the beginning of the year, when, according to col-
lege traditions, a measure of the prowess of classes seems
to be of such interest to students, what, for want of a bet-
ter name, is called a pipe rush,' is permitted under the
auspices of the athletic association under strict rules of
sport similar to those which obtain in football. This is
about all in the way of rushes which we have to deal with,
or that it is considered worth while to take any note of.
As regards hazing, anything which would tend to in-
terfere with the reasonable personal liberty of students is
not permitted, and certainly anything which partakes of
ruffianly character or would lead to ill feeling between
classes and students is prohibited and would be immedi-
ately punished by indefinite suspension."
C. L. MEES, President. Terre Haute, Ind.
DR. T. C. MENDENHALL, who retiredfrom the Presidency of Worcester Poly-
technic Institute in June last on account of his
health, sailed for Europe October 29, accom-
panied by Mrs. Mendenhall. They expect to
spend the winter at the Azores Islands, and to
remain abroad for two years.AAA
THE plan of the Juniors to raise funds for thepublication of the Modulus by giving a series
of dances in the gymnasium is meeting with ap-
proval on all sides, and there is every reason to
believe that the dances will be well attended by
the students and their lady friends, and prove
successful, both from a social and financial stand-
point.
AAA
THE students of the Male High School ofLouisville, Ky., are to publish a school pa-
per, The Spectator, and it is with pleasure we
make the announcement that Mr. Robt. N. Mil-
ler will head the editorial staff as Faculty Edi-
tor in Chief.
Mr. Miller possesses high literary attainments,
and we predict success and bright future for The
Spectator under his care.
AAA
THE Rose Polytechnic students may well 
feel
honored to know that Mr. Max Ehrman, in
his latest work, "A Fearsome Riddle," has
chosen to have the Institute figure as one of the
sites upon which the characters act out the unique
and original plot of his story. The book is re-
ceiving widespread attention, and is taking the
fancy of the critics.
ocat
T IS gratifying to note the interest taken in
i the Mandolin and Glee Club. Such an or-
ganization tends to promote the college spirit and
should receive the support of all our musical stu-
dents.
AAA
AS a leading article we present this month apaper by Dr. Noyes ("Chemical Work at
Rose, 1900—'01 ") which gives the work accom-
plished by the Senior chemists.
AAA
W r, are indebted to Prof. Hathaway for thereview of the tennis tournament appear-
ing in this issue. AA).
THE photograph of the Junior memorial inthis issue was kindly taken for THE 'Nur
NIC by A. E. Michel, '03.
THE ROSE TECHNIC.
Chemical Work at Rose During l000.lool.
By WILLIAM A. NOYES
•
SIX students graduated from the ChemicalCourse in June, 1901, and in connection with
their theses subjects a larger amount of productive
work than usual was accomplished.
Mr. Clay worked upon the determination of
manganese in iron or steel. The process, is
as follows:
REAGENTS.
Ferrous ammonium sulphate. Dissolve 8.56 g.
crystallized ferrous-ammonium sulphate in water
containing 40 cc. of dilute sulphuric acid (25%)
and make up to one liter.
Potassium permanganate. A standard solution
of such strength that lcc. is equivalent to about
0.001 g. Fe. The manganese equivalent for the
present method is found by multiplying the iron
equivalent by 15152.
Sodium acetate, 30 grams of crystallized sodium
acetate, 30 cc. of acetic acid (80%) and 170 cc.
of water.
Bromine water. A saturated solution.
PROCESS.
Dissolve 1.5 g. of the sample in 25 cc. of nitric
acid and 5 cc. of hydrochloric acid (1.20) or in
20 cc. of nitric acid and 5 cc. of hydrochloric
acid (1.12). Heat till dissolved, transfer to a
300 cc. flash, add a solution of sodium carbonate
till nearly neutral and then zinc oxide slowly till
the precipitate of ferric hydroxide forms. After
two minutes add an excess of zinc oxide.
Make up the volume to 300 cc., mix by pouring
back and forth into a dry beaker and filter
through a dry filter.
Take 201) cc. of the filtrate, add 20 cc. of the
solution of sodium acetate and 40 cc. of bromine
water. Heat nearly to boiling, stirring occasion-
ally and adding more bromine water, if necessary,
till the precipitate of manganese dioxide sepa-
rates. Filter and wash. The precipitate ad-
hering to the beaker need not be removed, but
the beaker must be rinsed thoroughly. Place
the beaker under the funnel containing the preci-
pitue and drop upon the latter, from a burette,
the solution of ferrous ammonium sulphate till
solution is complete, breaking up the precipitate
occasionally with a fine stream of water from a
wash bottle. Unless the manganese exceeds 0.4
per cent. not more than 20 cc. of the solution
need be used. Wash out the filter and titrate the
filtrate with the standard permanganate solution.
The difference between the number of cc. of per-
manganate used and the amount which would
have been used by the ferrous ammonium sulphate
employed if no•manganese dioxide had been dis-
solved in it, multiplied by the manganese equiv-
alent of the solution will give the amount of man-
ganese in one gram of iron.
The method was tested with solutions contain-
ing known quantities of manganese and gave ac-
curate results. The method avoids the evapo-
ration and dryness required by Volhard's method
and also gives a very sharp end reaction, while
the end reaction of Volhard's method is very dif-
ficult to see.
Mr. Crawford undertook a study of the hydro-
lysis of maltose. The most accurate method for
the determination of starch consists in treating
substances containing it with dextrin to convert
the starch into a mixture of maltose and dextrin,
followed by the hydrolysis of those two bodies
by heating them with dilute acids and finally by
the estimation of the resulting glucose with
Fehling's solution. . While the hydrolysis of the
maltose and dextrin is slow and is subject to the
usual law of mass action, it has never been studied
from that standpoint, under the conditions re-
quired by analysis.
The hydrolysis of a ten per cent, solution of
maltose with hydrochloric acid of one-half per
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cent, and of two and one-half per cent, was fol-
lowed by means of the polarimeter and the con-
stant giving the rate of hydrolysis and the time
required for a conversion of 50, 90 or 99 per cent.
of the maltose into glucose under the conditions
of the experiment were calculated. An attempt
to follow the hydrolysis of a more dilute solution
by means of determination with Fehling's solu-
tion was less successful. A very large amount
of labor is involved in the complete study of the
problem under consideration and the work already
accomplished can be considered as scarcely more
than preliminary. The work, when completed,
will probably lead to improvements in the method
of determining starch.
Mr. Helmer continued and completed the study
of the determination of sulphur in iron and steel
which was commenced by Mr. Madison, of the
class of 1900. The process recommended is the
following:
1. Solution in Bromine and Water. Put 200
cc. of water and 8 cc. of bromine* in a flask and
add 5 grams of the iron or steel in portions, cool-
ing after each addition. Solution takes place
readily. When it is complete, boil for a moment
and expel the excess of bromine. Filter, wash
the residue, add to it some sodium carbonate and
burn the filter in a platinum crucible, using an
alcohol lamp, and completing the oxidation by
the addition of some potassium nitrate. Dissolve
the residue in water, filter, acidify with hydro-
chloric acid, add 5 cc. of barium chloride solution,
digest till the precipitate settles readily and de-
termine as usual. Add three-fifths of the weight
of barium sulphate found here to that obtained
from the main solution. Or the process may be
shortened by adding the solution obtained from
the fusion of the residue to the main solution be-
fore precipitation. The solution containing ferric
bromide is to be precipitated a described below.
More sulphur is usually found in the residue
by this process than by solution in nitric acid
and potassium chlorate, but it has the advantage
that the solution can be filtered at once, while
The bromine may be purified from sulphur, if necessary by
mixing with a little dry sodium carbonate and distilling from a
plain retort.
the solution in nitric acid clogs a filter so badly
that evaporation to dryness is required.
2. Solution in nitric acid, potassium bromide
and potassium chlorate. Put in a flask 120 cc. of
dilute nitric acid (sp. gr. 1.20 or 1:2 by volume)
and 1 gram of potassium bromide. Add in por-
tions 5 grams of potassium chlorate, cooling
somewhat, if necessary. When the iron is dis-
solved, transfer to a flat porcelain dish and evap-
orateitto dryness in such a manner that contact
with the products of combustion of the gas is
avoided. Dissolve the residue in concentrated
hydrochloric acid, dilute, filter, and treat the
residue as before, and the filtrate as directed
below.
PRECIPITATION.
Put into a 500 cc. graduated flask 130 cc. of
ammonia (10 per cent.) and add the solution ob-
tained by either method above. Make the
volume up to 50:1 cc., mix thoroughly by pour-
ing back and forth into a dry beaker, and filter
through a dry filter. The filtrate must, of
course, be strongly alkaline. Take 800 cc. of
the filtrate, and evaporate, in a wide beaker, to
100 cc. During this evaporation, contact with
the products of combustion of illuminating gas
must be avoided. We have used for the purpose
a piece of stove pipe flattened on one side and
connected at one end with an elbow and upright
piece to carry away the products of combustion.
The hot steam plate of most iron and steel
laboratories would be admirably adapted to this
purpose. Add one drop of dilute hydrochloric
acid (sp. gr. 1.12) and 10 cc. of barium chloride,
digest hot till the precipitate settles quickly after
stirring; filter, ignite and weigh as usual. The
precipitate represents the amount of sulphur in 3
grams of the iron or steel.
The process was carefully tested and is be-
lieved to be reliable. It gives a larger amount
of sulphur than most of the processes in common
use. Further details will be found in the Jour.
Amer. Chem. Soc. 23, 675.
Mr. Lyon studied the action of chlorine upon
ammonia, the well known lecture experiment.
The primary reaction appears to be
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3 NH8+6 C12=N2+N C18+9 H Cl
or 12 NH8+6 C12---=-N2+N C18+9 NH4 Cl.
The most interesting feature of the reaction is
the fact that 6 molecules of chlorine must react
simultaneously with 8 molecules of ammonia, for,
if the liberation of nitrogen by the action of 1
part of the chlorine were independent of the for-
mation of nitrogen trichloride by another part,
the constant relation of 1 volume of nitrogen to
6 volumes of chlorine would be improbable. The
following hypothesis as to the cause of this re-
lationship is given with some hesitation and in
the hope that it may lead to discussion and to a
further consideration of similar cases. If we
suppose, what seems not inherently improbable,
that all reactions involving the decomposition of
molecules are preceded by an ionization of the
parts of those molecules, it would follow that
elementary molecules, as well, may ionize into
positive and negative parts. This explanation
of the reaction may be represented graphically
thus
H Cl Cl





The explanation given involves the further
idea that in the ionization of ammonia the hydro-
gen may become either positive or negative.
When we remember the neutral character of
ammonia and the fact that its hydrogen may be
replaced by either chlorine or sodium, such a
thought is not so improbable as it seems when
first presented.
That the hypothesis here suggested is capable
of a wide application need hardly be said.
The paper is published in the Jour. Amer.
Chem. Soc. 28, 460.






CH2—CH—CO2H, for the pur-
pose of studying its properties in connection with
the properties of camphoric acid, which may,
possibly have a similar structure. The work in-
volved the preparation of considerable quantities
of adipic acid. This was obtained, partly by
Walker's method which consists in the electroly-
sis of the potassium salt of the acid ethyl ester of
succinic acid, partly by the oxidation of cyclo-
hexane, from California petroleum, with nitric
acid.
So much time was consumed in the preparation
of material and in other preliminary work that
the preparation of the acid desired could not be
completed.
Mr. Warfel made a careful determination of
the boiling point of alcohol of various strengths
and secured the data necessary for the complete
boiling point curve of mixtures of alcohol and
water. The addition of small quantities of water
to absolute alcohol lowers its boiling point, the
minimum boiling point being for an alcohol con-
taining 96 per cent. of alcohol by weight. Such
an alcohol boils about 0.125° lower than absolute
alcohol. The paper is published in the Jour.
Amer. Chem. Soc. 23, 468.
The study of camphoric acid has been continued
and a number of interesting facts have been dis-
covered. Two papers on the subject have been
published. One gives the work of Dr. Blanch-
ard on " Racemic campholytic acid and racemic
dihydrohydroxycampholytic acid," and appear-
ed in the Amer. Chem. Jour. 26, 281. The
other on the "Synthesis of derivatives of di-
methyl cyclopentanone, /3/3 - dimethyl adipic acid
and a /3/3 - trimethyl adipic acid" was published
in the Jour. Amer. Chem. Soc. 23, 392.
THE life of a piece of electrical apparatus de-pends on the fitness of the insulation put
into it to survive the Electrical, Mechanical and
Chemical conditions under which it is forced to
work.
Electrical conductors, which are intended to
carry current at a different potential than that
of the earth, must of course he insulated from
the earth. Electrical conductors in the form
of coils of wire must be insulated coil from
coil when there is a difference of potential be-
tween coils, and turn from turn, when there is a
difference of potential between turns. These
points are among the first which the student of
Electricity learns. Turning to the problem of
practical insulation of actual apparatus, there are
several points connected with the properties of
materials, which should be appreciated, and a
few of these points will be discussed in this paper.
TURN AND LAYER INSULATION.
If we study a curve showing the dialectric
strength of air for different distances, we are
struck with the peculiar bend which the curve
shows at a point corresponding to 3 micra of air
and 340 volts potential. Fig. I, shows such a
curve which has been recently obtained by R. F.
Earhart, of Chicago University. Before the re-
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notes on Insulation and Insulating material.
By J. J. KESSLER, JR., '97.
 C a 
suits, embcdied in this curve, were published, it
was generally stated in text books that 300 Volts
potential would not spark across any distance,
however small, and that actual contact must be
obtained before short circuit would be establish-
ed. This statement has been disproved as the
results show. The potential per unit length, in-
crease enormously, however, below 300 volts,
and the distances have been so small that it has
been impossible to measure them. If the knee
of this curve were to straighten out and the
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dialectric strength of air per unit distance were
to become no greater for very small distances
than it is for larger distances, the statement may
safely be made that a large number of electrical
apparatus in operation would become short cir-
cuited and burn out. We do not anticipate any
such change in the properties of air and for the
present may take advantage of the fact in the
design of our coils and allow only a few thous-
andths of an inch between turns on the thickness
of the cotton cover on single or double cotton
covered wire, for turns, which are to have con-
siderable differences of potential between them.
There will always be considerable difference,
of course, between the thickness of material al-
lowed for insulation and the minimum distance
between turns and layers in the furnished appar-
atus and consequently the weakest point in the
same. This will be due to mechanical consider-
ations incident to the manufacture of the appara-
tus and to the expansion and contraction of
the coils due to the temperature differences.
If any of the material which was used as insu-
lation has changed chemically, and substances
which were originally insulators have become
conductors, the question passes from one of mini-
mum insulation to the dangerous uncertainty as
to whether or not there is any insulation at all.
Two pieces of double cotton covered copper wire
lying side by side, with only the thickness of the
cotton between them, which will be about .009" in
the case of a number 18 wire, will stand approxi-
mately 1000 Volts. This insulation is that of
air, the cotton serving simply to space the wires.
The potential between layers in ordinary com-
mercial apparatus seldom runs over 150 Volts
and this high factor of safety is allowed for me-
chanical reasons solely. Any less distance would
make the liability of actual contact too great dur-
ing the process of winding the coil and afterward
assembling it, and we have seen from Fig. 1, that
for potentials under 300 Volts an actual contact
must practically occur to cause a short circuit.
What has been said of turn insulation applies
equally as well to layer insulation, and the
whole question of turn and layer insulation may
be condensed to this statement. That the turn
and layer insulation of any piece of Electrical
apparatus is practically that of the air space be-
tween the turns and between the layers and that
any substance used in either connection, is of
most value simply as a mechanical means to pre-
serve this air space above a minimum safe dis-
tance.
SHEET INSULATION.
The insulation which is to be used between flat
surfaces which are of considerable potential dif-
ferences must be chosen with a great many con-
siderations in mind. Cellulose materials such as
paper, fibres, fullerboards, pressboards, etc., all
have one property in common, they are quite
hygroscopic, and their dialectric strength is con-
sequently a function of the moisture contained in
them. Dr. Gray, gives some figures showing
the different breaking down potentials of these
materials and it may be seen that the differ-
ence between these materials in their normal
conditions in the air and after being dried out at
temperatures above 100 degrees C. amounts any-
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where from 20 to 150 %. Any attempt to use
such insulating materials will of course be at-
tended with an element of uncertainty, hut a
means of avoiding this uncertainty is not difficult
to find, and this consists in drying out and cov-
ering the surface of all such materials with a
layer of insulating varnish, which may be made
to form a moisture proof film over the whole and
increase the efficiency of the material to a con-
siderable degree. The relative properties of
these materials,
1st. In the condition when received,
2nd. Dried out;
3rd. Dried out and varnished.
are illustrated in Fig. 2, which is a curve plot-
ted from tests made on some sample of Fuller-
board 7 mils in thickness, the pieces being piled
on top of one another to give the thickness de-
sired for test. In these tests the potential was
applied in steps of 1000 Volts for 34 minute each
time until break down occured. It will be seen
that the potential, necessary to break through
the varnished material is practically 100% great-
er than that necessary to break through the ma-
terial received, or to stand any given potential,
double the thickness of the unvarnished material
will be required than will be necessary in the
case of varnished material. All cellulose mater
ials of this sort, however; lose a great many of
their desirable mechanical properties when the
moisture is expelled from them, such as flexibil
ity, resistance to tearing forces, etc., and tlic
drying of them will be limited to the point where
such changes begin to be undesirable in extent.
It is an almost universally demonstrated fact
that the application of any form of force to a
substance produces a fatiguing from which the
substance does not quickly recover, and perhaps
not at all. This is true of mechanical, magnetic
and electrical forces; even where the magnitude
of the force applied is much below the point from
which there is elastic recovery, ageing or fatig
uing of the substance follows in some form
This is true of the application of electric potent
ials across the substance of a dialectric. The
dialectric is weakened and there conies a point in
the testing of electric appartus where more harm
may he done by the straining of the insulation
than safety factor is assured by the excessive po-
tential is used.
Very little work has been done in this field and
consequently little is known of the causes which
produce this effect. It is to be expected that
much of the decrease in insulation strength will
he due to the slow electrolysis of the dialectric
both in the case of solids and of air. This is in-
dicated by the fact that materials which give the
most continually decreasing insulation per unit
thickness as the thickness increases, are those
which show the greatest ageing effect. For in-
stance, air, glass, and mica show the effect much
less than fibre materials, and dry fibre materials
show the effect much less than the same materi-
als in a moist condition. It will be remembered
that ozone is invariably formed when air is
stressed electrically and that ozone is a powerful
oxydizing agent.
Fig. 3, is plotted from tests made on sheets of
insulating material prepared from a chemically
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pressure, the finished material being hard and
hornlike and at the same time quite flexible. The
four curves represent tests made with 1, 10, 100,
and 1000 seconds application of potentials applied
in steps of 1000 volts each time. Similar results
obtained with air, mica, oil, and some monatomic
gas, in case of which there would be no electro-
lysis, would be very interesting.
The application of potential across the insula-
tion of a piece of electrical apparatus must be
considered of course as indefinable in point of
time, the dialectric strength of the material must
consequently be figured on this basis and factors
of safety allowed accordingly.
INSULATING OIL.
A great amount of work has been done in the
insulating properties of different oils, both ani-
mal, vegetable and mineral. The animal and
vegetable oils have not been found to be of any
practical value for use as insulation, on account
of the ease with which they saponify and form
fatty acid salts with the metals.
Widely different and contradictory results have
been obtained with animal and vegetable oils of
different gravity and attempts to get definite
curves showing the insulation of oils for different
striking distances have not met with much suc-
cess.
The influence which small amounts of water
play with respect to the insulation of oil is a tre-
mendous one and should not be overlooked. It
is doubtful if any water may be detected by
chemical means in a mineral oil which has been
well settled, at any rate, a refined method care-
fully carried out would be necessary to accom-
plish the same. Mineral oils are undoubtedly
hygroscopic, however, as may be shown by the
following methods:
An oil which has been heated for several hours
at a temperature exceeding 100 degrees C., will
have its insulation materially increased by the
operation. The same effect will be produced by
allowing the oil to dry over Calcium Chloride.
These two methods of attaining the same results
point to the results being a question of the elimi-
33
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nation of moisture in each case. Oil dried in
this way will take up from the air again a certain
amount of moisture as is indicated by its lowered
insulation. Fig. 4 shows the general effect of
water in lowering insulation. A sample of oil
was allowed to stand over dry Calcuim Chloride
for several days. It was then kept at a temper-
ature of 105 degrees C., for 6 hours and was
assumed at the end of this operation to be per-
fectly dry. The oil was tested at this point for
insulation.
Small amounts of water were then added and
the oil wils tested, at each addition of .01% up
to .2%, after which it was tested with each ad-
dition of .1% up to .6%. The curve shows that
the addition of the first few hundretlis of one per
cent. of water causes an enormous drop in its
insulation and that a point is finally reached
where further additions of water cause little or
no further change. This is, no doubt, the point
at which further additions of water separate out
and fall to the bottom. The original oil broke
down with 1000 volts, and as this corresponds
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roughly to the paint representing .08% water on
the curve, it may be taken that this amount of
water was originally present in the oil.
There is probably little difference in the insu-
lation of perfectly dry mineral oils ranging from
benzine to cylinder oil stock, or from the very
light to the very heavy oils, the lighter oil show-
ing the best advantage in both insulation and
cooling properties. Both of these advantages are
questions of viscosity, as the lighter oil circulates
much more rapidly, exposes fresh portions con-
tinually to the dialectric stress and carries off the
heat. • Light oils cannot be used, however, on
account of increased fire risk, and a mineral oil
must be chosen which will be neither too vicious
nor too light.
[Laborator of Tests, Wahner Electric Mfg. Co.]
MINA SANTA FE, Sbre 27, de 1901.
Mr. Robert Warren
DEAR FRIEND :—Some few weeks before I left
for Mexico, I promised to write to you—so here
goes.
I had an excellent trip down—train as far as
Vera Cruz, there took steamer to San Juan Bau-
tista (St. John the Baptist), from which city I
took a cayuca (large canoe), propelled by three
sturdy Indians, as far as Ermita, Tabasco. At
this station I took mule up the mountains—a
three days' trip, and a very rough and tiresome
one, too. I arrived here the 20th of August,
having traveled 23 days straight.
The place, Santa F6, is up in the mountains,
4,000 feet above the sea level, and is center of the
tropics. We are about 60 miles south of Teapa,
Tabaso, and in the state of Chiapas, not more
than 120 miles from Central America. I am As-
sistant Superintendent of the mines, having
charge also of the assaying and refining of the
bullion, and of the amalgamating stamp-mill
plates. Three days each week I do assaying of
the mine samples, mill samples, and sales sam-
ples—besides specials. I run each sample for
gold, silver and copper, using volumetric, Kerr
method, for copper. I have in all about 120
samples per week. I also have, once a month,
chemical analysis of coke—slags and fluxes—
from the copper smelter.
The climate here is pleasant, the average tem-
perature 75° F., the nights being delightful.
Oranges and bananas, and other tropical fruit,
grow in abundance all about us.
I find Spanish very easy to acquire, and al-
ready I have a speaking knowledge of the lan-
guage—and am taking three lessons per week,
besides.
I find the Mexicans very friendly, though they
will lie and steal, and seems to be natural to
them.
Well, Bob, I have had my little "spiel," now
let's have yours. Will be very, VERY glad to
hear from you soon. Hope you are progressing
well, and really don't know what you will do in
the lab, this year, you had so nearly finished the
course last year. Tell me all about it—and all
the news. Give my regards to Dr. Noyes and
Dr. Blanchard, and all the boys. Might mention
that there are 16 white men employed here (12
Englishmen, 3 Americans and one German).
Also 800 Mexicans, 3 Chinamen and 1 coon.




Claiborne Pirtle, '98 has been appointed agent
for the General Electric Company in North Caro-
lina and Southern Virginia, with headquarters at
Greensboro, N. C.
William D. Wiggins, '95, Engineer Mainte-
nance of Way of the C. & M. Div. Pennsylvania
Ry., is at present stationed at Cambridge, Ohio.
Dr. Chas. E. Mendenhall, '94, has been ap-
pointed Assistant Professor of Physics at the
University of Wisconsin, Madison, Wisconsin.
For two years he had been Instructor of Physics
at Williams College.
Ned M. Austin, '98, was married Oct. 15th to
Miss Grace Bruin Armstrong, of Leechburg, Pa.

















THE development of the automobile within thelast few years has given quite an impetus to
the development and manufacture of the gasoline
motor. The air-cooled type is now frequently
seen on motor cycles, and many small manufac-
turing plants are equipped with these engines, as
they are especially adapted for transportation
purposes and for light stationary service.
The gas or gasoline engine, so called accord-
ing as illuminating gas or gasoline is used for
fuel, is generally supposed to have originated
from an attempt to use gunpowder for producing
power.
Experiments along this line were made as
early as 1680, while in 1894 the gas engine proper
was first patented; however, it has only been
since 1860 that the motor has been used commer-
cially with success.
In this engine, power is generated by means of
the ignition of an explosive mixture of hydro-
carbon vapor and air. This has caused the term
" explosive motor" to be applied to it, and while
explosions take place in the cylinder, such mo-
tors are not dangerous on that account, and are
not at all likely to explode. Mention is made of
this, as the term has caused some apprehension
on the part of the general public.
Air and gas or gasoline vapor are drawn into
the cylinder, and at the proper time the mixture
is ignited, an explosion is produced, after which
a part of the energy thus developed is imparted
to the piston. The cycle adopted in the greater
number of these engines is known as the "Otto
cycle" or "four cycle," in which an ignition
takes place and consequently an impulse is given
every fourth stroke, or every revolution. In this
cycle the piston draws into the cylinder a charge
of gas or vapor and air during the first forward
stroke, compresses during the next backward
stroke, and at the beginning of the third stroke
the charge is ignited and the piston is driven for-
ward by the energy developed by the expansion
of the gas due to the heat of combustion, and
during the second backward stroke the products
of combustion are forced out of the cylinder. The
motor is the highest type of compressed air en-
gine, as it not only compresses its own air, but
heats it and immediately utilizes a large portion
of the heat produced in the form of power.
Two-cycle engines are also extensively manu-
factured, in which the charge is fired with every
revolution; ignition, expansion, exhaust and ad-
mission taking place during the forward stroke,
and exhaust admission and compression taking
place during the backward stroke, each event
taking place only during a part of the stroke.
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Other cycles have been used, but the four-cycle
is most generally used, as stated before. The
two-cycle engines are less efficient and give less
power for a given diameter of cylinder than the
four-cycle, as they run more slowly than the lat-
ter, but a smaller fly-wheel may be used, and
steadier running may be secured in the two-cycle
engine.
The compression is usually from 60 lb. to 90
lb. gauge, the highest pressure of explosion be-
ing approximately three and one-half times .the
absolute pressure of compression. Compression
and expansion are very nearly adiabatic the dif-
ference between the theoretical and true curves,
being due to loss of heat to the water jacket or
other means of cooling the cylinder. A temper-
ature of 1600° C. is very common in gas engine
cylinders, immediately after ignition, and as cy-
linder oils vaporize at much lower temperatures,
some Yheans must be provided for carrying away
some heat, so as to maintain a temperature of
cylinder walls at which lubricants can be used,
and to prevent destruction of the working surface
of the metal. In small engines this is accom-
plished by radiating flanges cast on, or fitted to,
the cylinder, but this method requires a good cir-
culation of air around the cooling flanges if high
speed is maintained, and can only be used where
the cylinder is not over three inches in diameter.
By the use of long radiating pins, instead of
flanges, one make of engines is constructed with
air-cooled cylinders a little over four inches in
diameter. This, however, is exceptional. These
air-cooled engines are thus suitable only for mo-
tor cycles, unless a fan is provided, but there is
some question whether the last means of cooling
produces economical results. The best method
for cooling cylinders is by water-jacketing, circu-
lation of the water being maintained by the
thermo-syphon principle, or by a small pump
driven by the engine. About one-half of the
heat explosion is carried away in this manlier.
Air-cooled motors are frequently fitted with
water-cooled cylinder heads with a resulting in-
crease in power.
As gasoline vapor will not form an explosive
mixture with air in all proportions, some appa-
ratus must be used to form the proper mixture,
which varies from 8,000 to 10,000 volumes of air
to one volume of liquid gasoline, according to the
grade of gasoline. Such devices are known as
carburetors or vaporizers, according as the air is
drawn through the gasoline, or the gasoline is
sprayed in the path of the air going to the en-
gine. These devices are of many forms. A
proper mixture of air and vapor will explode
properly, work economically and exhaust without
odor. Where gas is used, instead of gasoline,
means must be provided for mixing the gas with
the correct proportion of air.
Ignition of the charge in the cylinder was for-
merly accomplished by means of a tube filled
with incandescent metal, kept hot by a flame,
and known as a "hot tube." This has been su-
perseded, in the last few years, by electric igni-
tion, on account of its safety, ease of regulation
and promptness in acting. The igniting device
is the acknowledged weak point in the gas en-
gine at the present time, there being more
trouble from that source than from any other.
However, the problem is being gradually worked
out, and we may hope for a complete solution in
the near future.
Electric igniters are of two classes: those in
which the making and breaking of the circuit takes
place inside the cylinder and which gives the so-
called touch spark, and those in which the making
and breaking occurs outside the cylinder, giving a
jump spark inside the cylinder, between the ter-
minals of a sparking plug. Dry batteries, stor-
age cells, or a small dynamo or magneto driven
by the engine, serve to furnish the current, in-
duction coils being used to produce the high
voltage required to force a spark through the air.
For stationary work, the lighting circuit is used
for current.
The four-cycle engines require but two valves;
one for the admission of the explosive mixture
and another for exhaust, the only type of value
which can be used apparently being the common-
est form of poppet valve. The exhaust valve and
the contact piece for the ignition are operated by
THE ROSE TECHNIC. 37
cams through reduction gearing having a ratio of
two to one, in four-cycle engines, as each event
takes place every two revolutions, which the in-
let valve works automatically or may be operated
by a cam. The mptor seems to be simplicity it-
self, however, the apparent simplicity is mislead-
ing. The engine is governed by throttling the
charge, or by advancing or retarding the ignition,
or by both means together, and by closing the
exhaust so as to retain a part or all of the pro-
ducts of combustion of the previous explosion thus
preventing a full charge of mixture being taken
into the cylinder. The smaller sizes of automo-
bile engines, however, do not use a governor,
but depend upon regulating the speed by shifting
the spark or by varying the quality or quantity
of the explosive mixture..
The speed at which some of these engines run
seems remarkable when the cycle of operations is
considered, speeds of 1500 to 2000 R. P. M. be-
ing quite common for small sizes, and as many
as 3000 R. P. M. are claimed. Even 2000 R. P.
M. means that an admission, a compression, an
ignition, an expansion and an exhaust, all take
place in less than lig of a second. The high
speed gives high power for a given weight of en-
gine, but also causes rapid depreciation and the
tendency now is to run at lower speed.
Gasoline motors, as compared with steam, have
the advantage of not burning fuel in the open air
(an important point in vehicle use), of lower
fuel consumption, of dispersing with the boiler
altogether, and of being safer generally. Pro-
ducing power with such rapid combustion and
liberal use of free atmospheric air, the gasoline
motor is, in its consumption of fuel, the most
economical power known, and where same kind
of fuel is used for both (as in gas districts), the
superiority in this respect of the gasoline over the
steam engine is plainly apparent. Then, too,
the gasoline motor can sustain its full maximum
power for an indefinite time without injury and
requires very little attention ; it is started and
stopped quickly, the consumption of fuel only
taking place while the engine is running, and so
for intermittent work and in cost of attendance
it has considerable advantage over the steam
engine.
However, on the other hand, heavier construc-
tion is necessary to withstand shocks of explosion
than is required in the steam engine, a construc-
tion as a rule, heavier even than steam engine
and boiler combined. A very heavy flywheel
makes up a large part of the weight, being neces-
sary to carry the engine over the three strokes
between successive impulses. The weight of
flywheel, however, can be considerably reduced
by the use of two, three or four cylinders, which
also greatly lessens the vibration, reciprocating
parts being more nearly balanced; but the ig-
nition troubles are increased in multi-cyclinder
engines. The weight has been greatly reduced
in some cases, and in the Paris-Berlin automobile
race recently held, there were motors capable of
developing more than 50 H. P. with a weight of
not more than ten pounds per horse-power.
The vibration of the gasoline motor is an ob-
jection, but it has been practically eliminated in
some opposed cylinder types. There is want of
flexibility in the gas engine as compared with
steam, as these engines run satisfactorily only at
about the speed for which they are designed,
variations in speed requiring some transmission
device, however, for factory use, this is no great
disadvantage. The noise usually caused by gas
engines has prejudiced many against them. This
objectional feature can be, and has been over-
come, however, in some engines by the use of
efficient mufflers, with a slight decrease of power,
due to back pressure, it is true, but the mufflers
in use generally are capable of considerable im-
provement, little attention apparently having
been paid to the design of satisfactory devices.
Alcohol and acetylene gas have been tried as
fuels for gas engines, but the present time, the
use of alcohol, on account of its price if for no
other reason, is not commercially justifiable, and
experiments with acetylene have shown that
special construction is necessary for its use, and
its application to these engines is yet in the ex-
perimental stage.
Gas engines are regularly manufactured in al
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sizes up to three hundred horse-power, and these
engines, when their advantages are known, seem
destined to compete with other motive powers in
nearly all branches of stationary and portable
service.
HALLOWE'EN.
Once more the wheel of time has completed a
revolution and Hallowe'en, that day long looked
forward to by the Juniors, has passed. As is
usual, preceding this event, there was much talk
and speculation as to what would be the monu-
ment placed upon the building by the Junior
class. Two Seniors were discussing the suject
when one said, "Well, they will have to go pretty
high to beat our time." And the other, " Yes,
and I am willing to bet that the class of
'03 don't get any further than the front
door."
Right you were Mr. Senior ; they did
not get any further than the front door,
but following your good example in put-
ting up something useful as well as orna-
mental, they left at the main entrance by
far the most artistic memorial yet placed
upon the building, and located so that
every one that enters must surely come
in contact with it.
The class is greatly indebted to Mr.
Herbert W. Foltz, 'MI, an architect of
Indianapolis, for the design of the doors,
for such is the memorial, and for the in-
valuable assistance he rendered the class
in taking charge of the job.
The doors are of quarter-sawed oak,
about three inches thick, and the upper
panel of plate glass is protected by a
heavy Venetian iron grill. The design of
the grill work centers about a shield
upon which the figures '03 are set in
brass. Together with the Venetian iron
hinges and handles that are sufficiently
massive to correspond with the general
design, they form a thing of beauty that
certainly will be a joy forever.
The members of the class gathered at the In-
stitute about ten o'clock in a down-pour of rain
and such a discouraged and disheartened crowd
it was, when they learned that the trimmings for
the doors had not arrived, we fear were it not
for the tempting lunch which the committee had
provided there soon would not have been a suffi-
cient number to do the work. But along about
twelve the clouds began to roll back and here
and there a star shone forth and the moon beamed
serenely above the horizon to observe what she
could see and record for Wicky, and the commit-
tee reported that they had succeeded in arranging
for the delayed material to be brought in the bag-
gage car of the .1 :40 train, spirits revived and the.
crowd set to work with a hearty good-will and
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soon had the doors swinging easily upon their
ball-bearing hinges. Then came the information
that the train was an hour and twenty minutes
late, but they had resolved to do or die, so the
time was merrily spent in cracking jokes, singing
songs and having a good time generally. Finally
when a telephone message was received stating
that the grill-work for one door had arrived, not-
withstanding the disappointment at not receiving
all, the walls of the old building fairly shook
from the shout that rent the air. At last every-
thing possible had been done and as the clock in
the tower struck five all joined hands around the
blazing bon-fire and merrily sang—
" We won't go home 'till morning,
We won't go home till morning,
We won't go home 'till morning."
While those of section B who were due at seven
completed the familiar old song with—
We wont go home at all."
SCIENTIFIC SOCIETY.
The first meeting of the society for the year
1901-02 was called to order by President Fish-
back, Saturday, October 2.
The President directed attention to the fact
that a sufficient number of papers had as yet not
been promised, and asked for volunteers to fill
the deficiency.
Mr. Harry A. Schwartz, '01, then presented a
very able paper upon "The Distributive system
of a Modern Electric Plant." For a model he
used the Louisville, Ky., street railway, which
system, as it now stands, has been designed
chiefly by Mr. Frank Miller, '95.
Among the many interesting phases, he brought
out strongly the arrangement used for deadening
a portion of the section, without deadening the
entire district, and also the system of boosting
park lines.
After the completion of the paper, there being
no further business before the society, Mr.
Kellogg, '03, in a neat speech, presented Mr.
Schwartz with a handsome cane—a token of
the students' appreciation of the interest Mr.
Schwartz has always shown in the athletic con-
tests of the school, and particularly for his for-
mer leadership of the "Rooters' Club."
Mr. Richard A. Oglesby, the first member of
1903 to appear before the society, delivered a pa-
per upon "The Tintic Mining District" at the
meeting held Nov. 9th. The paper was of very
general interest, since it was not confined to min-
ing technicalities, but embraced a description of
the surrounding country, and the animal and
vegetable life of the region, as well as touching
upon the characteristics of the miners.
The officers of the society regret that the room
could not be darkened sufficiently to show the
slides to advantage, but trust that by the next
meeting justice can be done to Mr. Blair's excel-
lent collection of slides.
STUDENT COUNCIL.
The Council with the following representatives
has been organized:
Senior Class, Edgar L. Flory.
Junior Class, Brent C. Jacob.
Sophomore Class, J. Newton Ross.
Freshman Class, Sidney W. Inns.
Athletic Association, J. T. Dickerson.
Rose Technic, W. A. Peddle.
Scientific Society, F. It. Fishback.
V. M. C. A., S. D. Burge.
Telegraph Association, Victor Hommel.
Camera Club, A. E. Michel.
Officers were elected as follows:
E. L. Flory, Pres ; Victor Hommel, V. Pres ; Brent
C. Jacob, Secy ; Sam D. Burge, Treas ; J. Newton Ross,
Clerk.
Meetings are to be held on the first Saturday
of each month.
RESOLUTIONS OF CONDOLENCE.
Whereas, Our fellow classmate, Mr. C. H.
Jumper, has suffered bereavement in the death
of his brother,
Resolved, That we, The Class of Nineteen-
hundred and two of the Rose Polytechnic Insti-
tute, express our sincere sympathy to the family
in their time of sorrow.
Resolved, That a copy of these resolutions be
sent to the family and to THE TECHNIC for pub-
lication.
Oct. 28, 1901. Class of '02.
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Wabash 23; Rose 16.
I T was a disappointing game to a Polytechnic
sympathizer, very much so. In this game,
more than in any other played for some time, the
old " Poly luck" was manifested.
In the first place, Bowie's failure to catch the
train was the greatest misfortune of all. Next,
the referee selected probably did us most harm.
He may have been square, and may have tried to
be unbiased, but it didn't look that way to the
Poly boys.
The Wabash followers were very confident,
at the start. They did not expect Rose to score.
Consequently the cheering was somewhat si-
lenced, when, after only a few minutes of play,
McDonald got the ball from Wabash on a fumble
and went around the end for a touchdown. Gris-
wold kicked goal.
When Wabash kicked off to Rose, the ball was
quickly brought down the field. In fact, Wa-
bash never held for downs. The touchdown was
made after a long run by McDonald around the
left end. He was downed just after he crossed
the line, almost on the side lines. A kick-out
was tried, but when Johnson heeled his mark
for a fair kick the referee disagreed with him
and everybody and refused to allow it.
Wabash again kicked off to Rose, but before
the ball had reached the middle of the field, ob-
tained it on downs and by help of the referee.
By mass plays on tackle and a fake buck, they
succeeded in carrying it towards the goal, very
slowly. When within five yards they fumbled,
but fell on the ball, and another buck made the
score 11 to 5. Missed goal.
When Rose kicked off, Wabash brought the
ball back to within striking distance of goal, and
on the third down, with about seven yards to
gain, attempted a drop kick. It was unsuccess-
ful, and the referee had an opportunity of dis-
playing his knowledge of the game, ordering the
ball kicked off from the ten yard line!
It was done after protest, and Wabash was
soon held for downs, when Rose steadily took the
ball down the field, tearing off anywhere from
ten to fifteen yards at a time. Again, they were
not held for downs, and very soon Uhl carried
the ball over for a touchdown. Griswold failed
at goal.
For the rest of the half, the ball never moved
very far from the center of the field, and time
was called with it in Wabash territory. 15 to 5.
Very soon after the beginning of the second
half, Peck's leg was hurt, and this greatly weak-
ened the team. Wabash massed on his tackle.
Almost every down, "left tackle over" was
called, and a heavy mass play went through
Peck.
Griswold soon had to go out of the game on
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account of some one falling on his side, and
Nicholson, the only sub, went in. Richards was
hurt in the neck and head, and both he and Peck
should have been out, but there were no subs to
put in. The battering of the same place told,
and it was not very hard to gain five or even ten
yards, while now and then the quarter back
would break out of the bunch and make fifteen
or twenty around the ends. Still the boys played
pluckily, and it was no easy job to run in the
three other touchdowns which won the game.
There was a good deal of doubt expressed at one
of the goals kicked, but the referee allowed it.
He also said more than once that Wabash had
made five yards, when there were several more
feet to make.
During the last six minutes, the boys braced
up, and the ball was mostly in Wabash territory.
' A good many punts were interchanged, and our
boys held their own very well, indeed, consider-
ing their crippled condition. Just in here John-
son was " slugged " by a Wabash man, and there
was trouble for a few minutes.
It was a hard game to lose, especially when
one thought of what might have been. It would
have been some satisfaction, at least, to know
that we had been beaten Fquarely ; as it is, there
is, and always will be, a feeling of soreness awl
a desire to even up scores when we meet again.
CHARLESTON, 12; ROSE SECOND TEAM, 0.
The second team played its first regular game
of the season on Oct. 19, with the High School
team of Charleston, Ill. The game was played
on the home campus. With its two or three
days' practice the second team was in poor con-
dition to meet i:s opponents. The High School
probably had some advantage in weight.
At 2:45 the High S.2hoal kicked off to Katzen-
bach on the 15 yard line who returned the ball 10
yards. The High School secured the ball in the
first play on a fumble and then carried it by
short gains for a touchdown in about three min-
utes of play. The goal was kicked, making the
score (i to 0.
Warren kicked to 25 yard line, and the ball
was returned 5 yards. After carrying the ball
for twenty yards, the High School lost it on
downs. Rose carried the ball 8 yards and then
lost three on a fumble. Oglesby was then given
the ball and carried it for 20 yards before being
downed. Charleston then obtained the ball on
downs, and by massing tandem plays on guards
and tackles carried it 25 yards, where they lost
the ball; but again securing it, they carried it by
line plays for another touchdown. Another
point was scored by the kicking of goal. Rose
then kicked off to the 20 yard line, and were just
settling down to some good defensive playing
when the whistle blew for time of the first
half. In the second half the home team braced up
and not only kept the High Schosl from scoring,
but kept the ball in their territory most of the
time. We could not score, however, as each time
their goal seemed in danger the High School
stood firm and held the boys for downs.
The score at the end of the game was: High
School, 12; Rose second team, 0.
The Charleston High School plays good clean
ball, and is an equal of the Shortridge High
School team which played here early in the sea-
son.
Our boys showed very little team work, but
the individual playing was good.
The line-up:
ROSE. POSITION. CHARLESTON.
Merriman  center.  Easton
Chamberlain  right guard ... Ashbrook
Schroeder  left guard Brown
Hommel  left tackle  Lippincott
Greenleaf 1. 






Kellogg (Capt.  right half  (capt ) W. Fuller
Katzenbach  full back  B. Fuller
Oglesby  left half  Ferrish
 right end Worsham
left end  Hutton
quarter hack. . . . . Ricketts
ROSE VS. DEPAU17.
Our old rival, DePauw, met and defeated us
on Oct. 14th. The DePauw boys made their
touchdown in four minutes and were then unable
to score afterwards. After the first half Rose
had by far the best of it and the general consen-
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sus of opinion is, that Rose would have at least
tied them if not defeated them if the game had
been of the proper length. An agreement was
made before the game that the first half should
be twenty minutes and the second half should be
played until it became necessary for the DePauw
team to leave in order to catch their train. This
shortened the second half to ten minutes.
Griswold kicked off 45 yards to Pierson who
returned 10. After making 28 yards through
line plunges, DePauw was forced to kick but
immediately regained the ball on a fumble on
Rose's 8 yard line. After making 3 yards
through the line and being held for no gain on a
trick play, Gregory was pushed across for a
touchdown and kicked goal.
Rose kicked off and immediately held DePauw
compelling them to kick, but they again regained
the ball on a fumble but lost it again by the same
means. After making 7 yards Rose lost the ball
on another fumble. After making 5 yards De
Pauw fumbled, McDonald got the ball and made
fifteen yards before he was downed. Rose then
started down the field making 28 yards by tackle
plays and were then given 10 yards on an offside
play but the ball was again lost by a fumble on
DePauw's 8 yard line. DePauw carried the ball
for 15 yards and then kicked out of danger, and
the ball remained in the center of the field for
the remainder of the half, alternating between
the two teams.
In the second half DePauw kicked off to Uhl.
McDonald made 80 yards around the efid and
Uhl and Johnson hit the line for 10 yards.
Griswold added two more through the line and a
tandem play netted 5, but Rose was then held for
downs. After making 5 yards DePauw was
compelled to kick 25 yards. Uhl and Richards
made 3 yards through the line and McDonald
went around the end for 35 more. DePauw then
obtained the ball on downs. After making 23
yards DePauw was compelled to kick but Mc-
Donald blocked the kick, Bowie obtaining the
ball. McDonald made 15 yards around the end
and time was called with the ball in the poses-
sion of Rose on DePauw's 25 yard line.
The line up:
ROSE. POSITIONS. DE PAUW.
Richards, Oglesby  left end  Gregory
I'eck  left tackle  Robbins
Hampton  left guard  Baker
Brannon center  Williamson
Williams  right guard  0' Da niel
Bowie  right tackle  Colvert
McDonald right end  Weaver, Conley
Cox Q. B.  Wise
Johnson  left half  McKin-trey
Uhl R. H.  Pearson
Griswold, Fishback . . . full back Fudge




Umpire—West, Indianapolis Y. M. C. A.
ROSE VS. ILLINOIS 'WESLEYAN.
Rose met the Illinois Wesleyan College team,
of Bloomington, Ill., on Nov. 2 and was defeated
by a score of 12 to 0. This is the first game we
have ever played with the Illinois team and al-
though beaten we feel that our team was not
out-classed and that the boys played a good,
bard game. The work of our new Coach, Mr.
Mann, was plainly evident in the playing of the
team. The game was not called until almost 4
o'clock on account of the late arrival of the Wes-
leyan team, and this necessitated the playing of
the latter part of the game in the dark.
Griswold kicked off to Church on Wesleyan's
15 yard line. He returned the ball, to the 45
yard line and by using end runs they quickly
carried the ball to Rose's 40 yard line where
they were held for downs, and Rose was given
the ball. Bowie carried it 9 yards. Wesleyan
there obtained the ball on downs and after mak-
ing a few short gains sent Light through the line
for 18 yards. This placed the ball on Rose's 20
yard line and it was here the team held the vis-
itors for downs and put up some splendid defen-
sive playing. It was Rose's ball and Griswold
circled the end for 15 yards. On the next line
up Wesleyan was fined 10 yards for off side play-
ing and things began to look more favorable for
Rose, but Umpire Williamson, who is coach of
the Wesleyan team, soon retaliated by penalizing
Rose 10 yards for holding. Griswold then punted
but the ball was returned almost the distance of the
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kick before the runner was tackled. Wesleyan
couid not gain and was forced to punt. Gris-
wold caught the ball fairly and was allowed a
free kick. Church of Wesleyan, caught the ball
and carried it 45 yards, placing it on Rose's 5
yard line. Here the visitors, unable to gain,
tried a place kick for goal. This was blocked
but a Wesleyan man fell on the ball. Rose held
them, however, and obtained possession of the
ball when it was only one foot from the goal line.
Wesleyan held for downs but lost the ball im-
mediately on a fumble. Wesleyan again secured
the ball on the 10 yard line ; here Church was
given the ball on a delayed pass and carried it
around tackle for a touchdown, Lillard kicked
goal.
Rose again kicked off but time was soon called
with the ball in the middle of the field.
In the second half Wesleyan kicked off. The
ball bounced and struck Williams who was un-
able to handle it. It bounded back and a
Wesleyan man fell on it. They could gain but
little, however, and soon lost the ball on downs.
Pine was given the ball and carried it for 18
yards, which was Rose's largest gain. Rose
lost on downs and Wesleyan carried the ball,
losing it only once, for a second touchdown.
They used mainly end runs, all of which were
aided by the weight of their left tackle and
captain, LiBard, who secured the last touchdown.
Lillard easily kicked goal.
Rose kicked off and Wesleyan had carried the
ball to Rose's 5 yard line. Here again our team
braced splendidly and fulfilled all that could be
expected of it. The visitors were held for downs
and when the whistle blew Rose was in posses-
sion of the ball on the 1 yard line.
Bowie, Pine and Griswold played hard and car-
ried the ball wz11. Brannon played a star game
at center. Lillard and Church played best for
the visitors. The line up :
WESLEYAN. POSITIONS. R P 1.
Leighty  righnt end  McDonald
Costello  right tackle  Post
G t iswold  right guard  Williams
Maurice  center  Brannon
McFodden . . ... left guard  Hampton








 left end  Fishback
R H.  Griswold, Kelley
. . . . left half  Pine
Q B.  Cox, Nicholson




Referee—C. B. Jamison, Terre Haute.
Umpire—Williamson, of Illinois Wesleyan.
Timers—Wilder, Terre Haute: E. C. Stone, Illinois Wesleyan.
Linemen—E. Robinson, Wesleyan: Katzenbach, Rose Poly-
technic.
MANUAL TRAINING HIGH SCHOOL, 12; ROSE, O.
The second game of the afternoon was between
the Indianapolis Manual Training High School
team and Rose first team. Indianapolis won the
toss and chose the north goal, which position was
favored by the wind.
Griswold kicked off for Rose 40 yards. Indi-
anapolis returned 10 yards, and after a few plays
lost the ball on a fumble. Griswold made 5 yards
throng-1 tackle, but Rose could gain no more,
and the ball was lost on downs. The High
School immediately kicked, sending the ball 50
yards. Rose was held for downs, and the High
School, by speedy playing and a splendid in-
terference, rushed the ball for a touchdown. The
goal was kicked.
Griswold again kicked off, but the High School,
without trying to advance the ball, punted for 50
yards. Rose fumbled and lost 2 yards. Pine
made 5 yards around the right end. On one high
pass for punt, Rose lost the ball and ten yards.
The ball was soon regained on a fumble, but 6
yards was all they could gain, and they were
forced to kick. The High School punted. Wil-
liams gained 7 yards, and Rose was again held
for downs. The High School, on securing the
ball, carried it for another touchdown, and an-
other goal was kicked. This made the score 12
to 0 in favor of the High School, which was the
final score of the game.
Rose kicked off. The High School punted
and again secured the ball after it had touched a
Rose player. They carried it 15 yards, when
Rose held. Uhl and Pine each made 5 yards,
and time was called.
In the second half there was no scoring. The
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High School kicked off to Pine, who returned
the ball 20 yards. Rose, unable to gain, kicked.
The High School attempted to kick, but a Rose
man was off the side, and the High School was
given 10 yards. Rose soon gained possession of the
ball, and Pine made 5 yards, Williams 7, Uhl 8
and Pine another 5, when Griswold was forced to
kick. He sent the Lail over the full back's head,
a total distance of CO yards. The High School
had carried the ball back to the center of the
field when time was called.
Uhl, Pine, Williams and Griswold did good
work for the home team. The punting of
Krull of the Indianapolis team was as good as
any that has been seen here this year.
M T. S. POSITION. ROSE.
J. Shideler .   right end McDonald
Kittle, Capt  right tackle Post Bowie
Kaylor  right guard  Williams
Davis  center  Brannon
Steele  left guard Hampton
Krull  left tackle  Peck
Fesseller  left end Fishback
F. Shideler  quarter Cox
Oliver  right half  Pine
Hamlet  left half   Kellogg, Uhl
Woodbridge  full back  Griswold
Score—Manual Training, 12; Rose, o.
Touchdown—Kittle, Kaylor.
Goals—Krull, 2.
Referee— Robert Hall, Indianapolis.
Umpire—George Lindsay, Louisville.
Timers—Wilder, Terre Haute; McCrea, Indianapolis.
Linemen—Oglesby, Rose; Cooper, Manual Training School.
NORMAL VS. POLY SECOND TEAM.
Two games of foot ball were played on the
Campus on Nov. 9, and both resulted in defeat
for Rose. The first game of the afternoon was
between the team of the Indiana State Normal
School and Rose second team.
McCormick kicked off at 1:30. After the first
play the Normals lost the ball on a fumble.
Bland made 5 yards around left end, Oglesby 6
yards around right end and Steele added 6 more
yards around the left end. The Normals made
a play but Rose was off side, and they were given
10 yards. The Normals then carried the ball,
entirely by line bucks, for a touchdown, Thomas
kicking the goal.
McCormick kicked off 25 yards, and this time
the Normals, without loosing possession of the
ball, carried it for another touchdown.
TECHNIC.
In the second half the Normals kicked off 40
yards and Rose had carried the ball back 50 yards
when they lost it on a fumble, but regained it in
the next play on a fumble by the Normals.
Steele made 20 yards and Goldberg 5 yards.
Here the Normals braced and held for downs.
Rose immediately regained the ball on downs.
Bland made 6 yards and time was called with the
ball on the Normals' 20 yard line.
The Normal team was much heavier than the
second team.
NORMAL. POSITION. POLY SECOND TEAM.
Harris .. . right end Steele
Mattox right tackle  Mullet
Young right guard Brosius
Noblet center  McCormick
Rarey  left guard  Schroeder
Wade  left tackle Chamberlain
Douglass  left end  Benson
Mavety (Capt) quarter  (Capt) Jacobs
Pierce  right half  Bland
Brumfiel  left half.   Oglesby
Thomas  full back  • • 'Goldberg
Touchdowns—Wade, Pierce.
Goal—Thomas, i.




The present school year opens with a revival
of interest in tennis that promises a renewal of
past successes in the state intercollegiate contests,
in which Rose has not been represented for sev-
eral years. On account of the delay in receiving
tennis material, only the tennis singles have been
completed. The accompanying schedule gives the
entries and results. The inequality of the two
divisions is due to the admission of two players
after the drawings were made.
It may be be stated generally that the successes
of the winners were due to careful placing and
persistent returning and that fast and brilliant
playing was at a discount, because of its erratic
character. The most consistent of the fast play-
ers was McDonald. Most of the games in his
contest with Fischer went to deuce all, but as
will be seen by the score, Fischer won almost all
of them. This was by making sure returns, kept
up until his opponent made the fatal out.
Cushman had a similar experience with fast
players in his matches with Hopkins and Gilbert.
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The latter, finding that he was not maintaining a
winning degree of accuracy with his swift strokes,
also fell into the " push-pin " stroke. This
stroke is despised because it is so easy to make,
but the elements that go towards making it easy
and accurate, are the proper elements to adopt
in any stroke, viz: the slight arm movement,
the fixed elbow, and the body push. The posi-
tion taken in making the stroke is its weakness,
because it prevents the speed that may be easily
and safely imparted by a wrist and body move-
ment when in a proper position. Bending the
elbow occurs in "cutting'' the ball, but this
should not be tried by the novice.
The final match was a test of endurance, since
the contestants were of about equal in skill. There
were long rallies, and on the average an equal
distribution of games won, until the end of the
Prelimi-




































second set, when Fischer became exhausted.
Fischer contributed to his own defeat by running
around the balls to take it on the right side. His
opponent took the balls on the left whenever po-
sition demanded it, and consequently did much
less running across the court. Fischer's habit of
serving from the extreme corners also caused un-
necessary running. Position is just as important
ill tennis as swift playing. Cushman did the
better volleying, but Fischer met this with excel-
lent lobbing, being able to drop the balls almost
always within a foot of the back line. Alto-
gether, the tournament has been successful and
instructive. Several players give promise of de-
velopment, so that it is impossible to say who






















H. C. Gilbert, '03, has been elected manager
of the basket ball team. It is to be hoped that
we will have as good a team this year as that of
last. The team of last year lost three of its best
men in the graduation of Hadley, Pfleging, and
Huthsteiner. The places of these men should
be filled, however, by members of the Freshmen
class. Basket ball is a good game and should
receive the support of the school.
An effort is being made to start a Coach fund
and many pledges have already been made. The
purpose is to secure enough money to hire foot
ball and base ball Coach and a gymnasium in-
structor. The movement is headed by the ath-
letic association and it is desired that every stu-
dent give something for the support of the cause.
"Mr. Cohn, why is it the distance gets greater
the further you go from the sphere?"
Officers of '05:
President—Sydney W. Inns.
Vice President—Fred B. Lewis.
Secretary—Charles R. Peddle.
Treasurer—J. Edward Daily.
Athletic Directors—Charles M. Streeter, Clem-
ent J. Richards.
Hath—" If Rose integrates right they will turn
DePauw into a differential." In looking over the
papers we find that Rose made a numerical error.
Prof. :—" Yes, your reason for cutting is fairly
good.
Krieger :—" Yes, street-fair(ly) good."
)1
It is hardly necessary to say to Davis, " Don't
monkey with the buzz-saw."
Heard on Hallowe'en :—"Those Juniors are
putting something up as a monogram."
We understand a Freshman told Mr. Wires
that it was a poor rule he had sold him, as it
broke when he tried to work it both ways.
The Junior electricals have been re-wiring the
wood shop so as to conform to the new arrange-
ment of the benches. The morning after Hal-
lowe'en it was with great difficulty that they
finally persuaded two of their number to risk
walking the roof trussing, but then they were
old hands, not at climbing dizzy heights but at
—well, staying up late.
TD,
Tuesda Street grlle4
Zia se meet me ot the comer
of Ar-'11 31- ono Wa Go sh five, tivs afferuccv
on olJ hat and brinq some' ecofetti:
TII 2:30. sharp, aci to
(-lours
1/e. an, or ass
T.'3 Copia (jou lend me 70 cent,
i&ove
Shroeder :—" I wish I were a Normal, they
never get in trouble."
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Dr. Noyes was telling how a blower is placed
in the gas mains to help along the flow of gas.
Hommel : "That blower stops about eleven."
"Cohn, Cohn, Cohn,
I wish my legs would change."
Housum, on being asked in class what an adia-
batic was, remarked that it was another one of
those ideal things.
Heinl says that nitrous acid is produced by
means of dentists in steel cylinders.
Dr. Johonnott :—" Mr. Tipton, what would be
the density of water if the inch were the foot ?"
You don't know? Well, tell me what the unit
of density is in the C. G. S. System."
Tipton, '04:—`• Why, one cubic gram to a
centimeter of water."
Prof. Wickersham :—" Mr. Ross, you may
translate "Die Kinder wiirden weinen."
Ross:—" The children are in the vineyard."
Prof. Wickersham :—" You try, Mr. Bow-
sher."
Bowsher :—" The children will become wo-
men."
Professor to Ketcham, '04:—" Mr. Ketcham,
you always create a feeling of terrible weariness
in my mind. I really feel sorry for you."
Prof. Hathaway:—" Mr. Dorn, you should
not deface those new seats by writing your name
on them."
Dorn, '04 :—Why, Professor, am I not adorn-
ing them ? "
Bryan (in a stage WhiSp2r):-MARK HANNA.
Ask McDonald, '05, if he has bought that
flower for his wash-woman yet.
Flory was making a small cage in the shop.
An inquisitive Freshman asked him what it was
intended for. "To put a hieronymus in. Do
you think it will hold him ? " "Well, I never
saw a hieronymus," remarked the innocent,
" but I reckon it is stout enough to hold him."
Prof. Wickersham really believes that it took
Reynolds, '04, four hours to read four pages of
German.
When in the Chemical Lab., Schroeder, '04,
keeps his pockets turned and his trousers' legs
turned up. Wonder why?
McNabb :—" Now, to Frove this proposition
true, whether it is or not, we
The Freshmen wonder what Prof. McCormick
knows about "carrying a twenty foot alley down
a dark ladder."
Von Borries, '04 :—" Do they grow very much
hominy in this state ? "
Dr. Johonnott :—" Now, providing we know
the weight of the angle,"— "Young man, you
need not return to class until it is not neces-
sary."
Prof. Hathaway :—" The principal thing in
working out a problem is the knowledge of how
to solve it. These formulas I have written here
you must remember, whether you memorize them
or not."
Prof. Wickersham (telling about an old class-
mate):—" This fellow was a good orator, suc-
ceeded with this world's goods better than I, and
finally got himself into Congress—but I had bet-
ter not tell too much, or you might guess who it
is.
Dr. Noyes was giving the results of a gas an-
alysis which he had made in Munich, when some
one asked if it had been sent here for analysis.
Donald Rust, formerly of '02, spent a few days
with friends in the city.
Mr. Gus Willius, class of '97, was in town
for a short time the latter part of October.
48
111
S  imagines detectives are on
his trail.
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A STREET FAIR MASQUE FIGURES IN A PRACTICAL JOKE.
A kind friend loans him a coat and
vest, as he dares not return to his
room for his own.






R disguises himself as a de-
tective.
S  hears that it is all a joke.
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Tunneling By Charles Paulini. C E., with additions by Charles S.
Hill, C E., Associate Editors " Engineering News." Published
by VanNostrand Co. 307 pages. 6x9 inches. $3.00.
THIS book goes extensively into the details of
1 • the diffetent methods of tunneling used
throughout the world, and also gives careful de-
scriptions of the construction of the larger tun-
nels, including the St. Gothard, Mount Cruis,
Simplon, Hoosac and several others.
Statistics are given showing the cost of con-
struction and the speed with which the work
progressed, and from these, conclusions are
drawn as to the relative advantages of the differ-
ent styles of equipment used and the methods
employed. The explanations of the methods of
timbering and strutting tunnels are especially
good.
The book is fully and clearly illustrated, many
of the cuts being from photographs. E. L. J.
N the American Machinist of Oct. 17, we notice
I an article on "Cutting Square Threaded
Screws," by A. L. D. Leeuw, which should be
interesting to our readers and especially the stu-
dents in the shops who have been cutting square
thread screws.
"- if you told them when the job is finished
that their square-threaded screw has no square
threads. And yet many a man has found that
his screw would not fit the nut, notwithstanding
the care he took to get a perfect job." The fol-
INE1110.
lowing quotation will explain why the present
method of cutting square threaded screws is
theoretically wrong. "Just imagine you cut
out a right angled triangle which you can wind
just once around a cylinder. The hypotennse
of this triangle marks a screw thread on the
cylinder. (See Fig. 2.) A B is of course equal
to the circumference of a section of the cylinder.
B A C is the steepness of the thread. Now cut
out another triangle which will go once around a
larger cyclinder, but with the same pitch, that
is E F=B C, but the line D E greater than A B.
This triangle will also mark a screw thread on
the big cylinder. One sees here at a glance that
the steepness of the first screw thread is greater
than the steepness of the second one, tho the
pitches of the two screws are the same. This is
what happens when you go from the outside of
the screw toward the core, and therefore the
steepness of the thread increases." He also
illustrates the article and gives a sketch of the
shaped tool necessary to cut the thread accord-
ing to his theory.
WE are in receipt of Chicago Pneumatic ToolCo's Catalogue No. 15. The catalogue
is mostly illustrations, showing their riveting,
calking and chipping stone, and long stroke ham-
mer in actual operation. Other illustrations show
the different uses to which the Boyer Piston Drill
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can be put. It also illustrates their pneumatic
painting machine, painting cars, trucks and
under-rigging of a locomotive. In looking over
this catalogue one is impressed with the many
advantages of pneumatic machinery, its present
high degree of perfection and its future develop-
ment. C. H.
No. 64, VanNostrand's Science Series. Electromagnet, Their De-
sign and Construction. By A. N. Mansfield, S. B. Published
by D. VanNostrand Co. 3Xx6 inches. 135 pages. $.50.
THIS little volume treats the subject muchmore thoroughly than does the average
text but it is not an elaborate treatise. The
author discusses the theory of the magnetic cir-
cuit and describes several of the methods used by
engineers in determining the various magnetic
properties of iron.
The material used in the construction of elec-
tromagnets for various purposes is discussed to-
gether with a number of empirical formula for
winding, etc. An entire chapter is devoted to
what the author chooses to call tractive magnets.
In this connection the different forms of pole-
pieces which have been adopted at different times
and for various purposes are treated. Empirical
formula from which the lifting power may be
computed are given. The author points out the
unreliability of such formula owing to the fact
that the air-gap between pole piece and load is so
often a variable and uncertain quantity.
The volume closes with a short chapter on al-
ternate current magnets.
The work would be of particular value to such
engineers as are interested in portative electro-
magnets i. e. those which are used for temporary
adhesion or lifting power. R. F. E.
